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(54) POWER SUPPLY CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a power supply 
circuit using a charge pump circuit in which a load having 
a significant current variation can be supplied with power 
without being affected by a variation in power supply 
voltage and the safety of a system can be guaranteed 
when the load is short-circuited to a ground voltage by 
limiting a surge current flowing into the charge pump 
circuit and setting an output current level for actuating a 
protective circuit 

SOLUTION: A constant voltage circuit 2 provided as an 
input power supply to the charge pump circuit 3 
comprises a current limit circuit 22 and a short circuit 
protective circuit 23 operating when the output end 
CPOUT of the charge pump circuit 3 is short-circuited 
to the ground voltage. 
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arot^roaaggfijKfitA^msfiS i cti&y, smaisi 

fit i b i:i3:i,v<j>'f^nmm-t^ts.mm^m®&&'^9iijL 
■set ^!^at-r-5P*« 1 lEmrosasfitsi&iHi^, 

'&m£a>m£ $ •& mii^tgiBi%i= INT. 

V a «afefieLTijiEf'-v— :?3t«>:^i5ittiwai*-r4SB 

laiBiissmai*^ t,«*&**vsm3iSff V e an&ms©^ 

iiKaJA'' e> ui * * mff faA»0TS<©sms V 

S9^V-V'-K>:^lall»a)A*mffi:'S:SltrlH^mffIsll» 
::f|Hlia$/W/<X-r'SX'f •:/5=->^^Elffi$<®^S C $ 

1 1& « J: 3 * *if= -f K*N e> « C i: 



-f ;^- K-e j&4 c t sg»«S5 iBaroaaitt 

15 Sff la K <D HI * « i: «r IE 9^ -V - i> > K 05 Ul 

ItrESmmiiiKfl) a iirE5^ A" — :?3K> -^iHiffia) Hi 
lirE5^ V - i? 5l« > :/Bafl> m * ffiA<«ifeSff i=S» * *t 

^4E@a>«|g^|g[2]%<. 

[O O O 1 ] 

A«-c#'&^A(=«3i«s0!>3eiii()!>s9$siti=< <: -r<& 

[O O O 2] 

fcDC-DCa>/^— ^A<filffl*tlTtN-S. DC — DC 
tzib. SK<©fflitl=tEffl**lTlN«. LA^L. DC-D 

c=i>/<— h^^x-V'^-i'yu^rossaA^s&^^&fc 
to, 'jNS'Jb^H.SwiAtsji-efcy. Dc-Dca>/^ 

ANofc, 

[0 0 0 3] ^<ntz»>. ttSM>H»m35<D/h*tNfi^|:: 

®a§*«tJ&-r-5ii^i=i*. /jNS<bA»RrggT?ms!i^!&5^v 

-i?;K>:^lsIKA<mS«l&lHia(=fi6ffl$*irtNfc. LA^ 

jtSLfcri^Tv-y-flJttJE^JDSLr^a-r'Sfcto. 5^ 

to. mjll-«T-r*i:LN5F«^SA<fcofc. 
(0 0 0 4] *fc. ltri£LfcJ:3l=^-Y'— i?/K>:^lelK 
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[0 0O5] ca><i:3*. ggAmat^fflSO-r-S^^iS: L 
>:^[nlffil o 2(7>A*^tc;)Fp^l::StfLl O 1 ALT 

0 2(Dai*BBEc pouT}b<BfSa>aE*-e±s-&-r. 
[0 0 0 6] ;i<D^5ummt:^mr^:^^f)^. i^m^ 

1 0-1 42 1 8-^4>aiZg|^**tTt^^o ^S^l O 
-14 2 1 8-^^ffii?l4. ^1 0-e^r«fc3f::. =i>T 
>-9-(03£mftl:i3i- >-r ^ -f ^^©fc p T ^^;uj^M 
OS h^vi/X^J 1 1 1 *fiEffiL. Kp^-v^;uj^mo 
sh^>i>x^i 1 icoy— hCi. 5^^— i^TKv::^©^ 

o ffi * me * L mmicjis i: /cms ^ EPio L T 

I*. PT■Vi^;^J^MOS K^>vX5t 1 1 io-f>tf— 
^r>x*<:^#l^fcA^). *#3S:ggAB35)!»<35tL5Ci:*R6 

[0 0 0 7] i?7K>>^Ia]i&a>mS3b<J:S-r 
^icLtcA^or. P5^-v*;u}^Mos 1 1 

S h^>vX^ 1 1 1 f4^±fc;t->-r^J:3l::LTt^ 

zoztt^h>. m9<o^5Ut&if^^ o i ^JfA-T-S 
z <h iccfe -SB:^3 □ X t /h* < -r ^ C i: ;!>^r*^^o 

[O O 0 8] 

142 1 8-©^at:I±. 5^V-"V?7K>:^IslK(D£ll*BfiE 

^(*. P^'V^.^H^MOS h^>-:>X* 1 1 lA^63S*v 
^Bgt*M^*<35:S;!»^ «5:a>SSa)&^aS5T:P5^Vt- 
;H^MOS h^>v?X^ 1 1 1 a>ai*B3S36^aiJ^Ltei6 
^fs^f)<»t^^iil^fzlb. B35SBl©*#t^a^Slcffi^L 

[0 0 0 9] *«BJI4, JilBa>ck9>S:Pp^®*«*-r^fc 



l::?^ -r ^ B3g«te 9 c i: A<-e ^ ^ ^ dBMBSO) 
A'-i;7K>:^iaI»*filffl LfcBfi««&IaIB*»-S C t * 
[oo 1 o] 

a)aE^fi?5(::ttt&-ri>Basftt&©ffiizfciN-c. assB 

3i;£»>^ft^$4x^B3iBBEV e}b^^mSa)SBEEV a $ 

L r 15155^ A' - tK :^Ii]^fr tii :^ r ^ SBff iHlK 

S3SBff V e3&^&m^<7)SaffiV a * L Tiff 125^ -X' 

-v7K>3^ii]Kfca3*-r^^aEiH]»aj«t. m'^mK\B\ 
m^m&m^mzs^Lxti^:hm^(DU^iffom^uwi 
[0 0 1 1 ] itriB^aBEiH]^!*. ^asiHis&aj*^ 

^Ui:ti StL^BEEdA^mSOSBH V a *^ t><ST-r -Sfc 

***L-5a3S*»JISL. SaffSKSPOHi^Bffi^&^Sa 
JEV a(7)t^(7>^a3St$«JIS1l3b<fifrSfiS i ci:)5:y. ^B 

E@i&spcz)ai*aaA<ft4feB£a>ih #a>MB3K©jisfii3&< 

[0 0 12] c(D*^rc€i^aiis«t*&iDKtt. ^ 
A'-i>7K>>»'0i»t»^«LTa3***i*flffsa)BE*m 

^5^::«t$&-r-Sa3i«^&IHlffi(::fcl^r. ffi3fLB2li)b^t>«$g 
**v^B2SB£v e A^t>fi^SaJ^a£v a ^^flcLTmT 

iB^-v—:;7K>:fis]»i3ai:*Dr^^affi2ii»«flix.. s 

SBEE0ffil4. l^^iBlI35aaSA^t>«^&*4^*B^aEv 
e A^ t> m^a)^a£E V a * L -C fltrlBT -i^ > 

mffifcttA-r^^aanjiSSPit. ^^BEE0KSP;5^t>ai 

* * n S BEfil A^BrS(OSaff V a €, ffiT-T -5 L 
A^-^r^^rc-KT-r^cfcdfc. ^aSlelK§PA^t>a3:ta* 
tt^BdS^SiJSL. SSa£Ie]%9ia>Uj:^BS)(><£aiE 
Va<Z>t*(Z>Ka35«!I[BfllA<mSfit i ct*y. gBff 
Ie]KS^(7)tli:tiaEE36<}gifeaff a> ^<D^a35$fJISfiI*^^ 

[00 1 3] ^f=. WI2^-v-i?7K>:^Ia]jS(Dai*aE 
/i^ S^-V-v^>^IslKOA:^aBE<t)fe-5l?FlB^aff 

iHiffi(Dai:^3BEcfcy tiiST-r^^t. ssaaiHiKcodi*! 

[00 1 4] m»fi^\'it. «riHx>r*>^>^iHiKii. s 
Bffiiaffi<;) ai * t> 5^ -V V > 3f iHiKott *MSa>* 
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[0 0 15] zcDi^^. B^^I3^-r;^— Kf*. i/gryh* 
[0 0 1 6] itriHx-r^^>yiaiK(4. iirtBsm 

BEIilSO :^ ® IJie^^ A' - V tK > :^[ElKco ttl :^ ffi <h <7) 
[0 0 1 7] Itri2;^-f '>^>^flal»tt. I5E^S 

[o o 1 8] 

\z te It ^ m&om * ^ l /=«bso p ^ a -c 
ail o*^t>A:^agl N{zx:^^MzmMmKv et)^h>m 

A^ffiCP I N(CA**4ifcai*BffVo*SEELrm 

:^ ffi C P O U T ^ tti :ti -r 5^ -V — V Ih] K 3 t? 
a^^4^■Cl^^o f^-V-i^?K>3>'(slK3(Z>a3:^ffiCPO 

[0 0 19] ^aElH]ffi2l4. A*^ I N{:iA:;b**tfc 

u T3^^^€)a:bmff V © ^ Lraj:^3-r^^BfflslK32 1 

S@^>&:t^<t5l3SaEIellSSP2 i (cj^ LTa3:fta35 i 
oa)$!liS*fT5m35^ISlHlK3 2 2<t. ^mff@KSP2 

1 A^e>aj***LsmEEffiA<mso!>s«ff V a}6^e>eT■r 

1 A^t>m:fa**LSa5S*S!lKL. S«ElHl»ffl2 1 (Dffl 
*®EA<SaEEVa(Di:^<DSa3S®JIHi3&<BfSfiii c 

[0 0 2 0] SBff0BS2i(*. v—hmmzf&cx 
ai:^ffio u T /)> t> til * sti^ass* soffli-r ^ p ^ -v :f-;u 

^S) 3b^^ft^tf1*$Jffllfflh^>i?X4r3 1 Saj* 

$o®ffi K^>vx^ 3 1 (D^i^^m^no^^mm^s 
2t. m&o>&mms,v r^^^Lxmt^-t^&mms. 



&3 sxi^KttitzmSiV d(o&mmKv riz^-r^m 
mimmLmt^Lxai:h^mm h^>v;^^3 1 osif^ 

BEtta>7^>-9-3 6-CSS-fbaF*t. a3*M80UTA^e>^ 

aav aotb^a^v o)j><a3:^*4x^o 

[O O 2 1 1 aSS$IIKlsl»S^2 214. PMOSh^>V 

(JSIT. NMOS h^>i>X^^P¥.5;) 4 4, 4 5t. 
gS^4 6<^•rr«i?E$;KTt^^o aSiaff V e <!:glfeaff 
^Orairctt, PMOS h^>V?X^ 4 1 , 4 2At/NM 
OS h^>vX4r4 4*<E^i(3«R**iTfcy. NMO 
S h^VvX^ 4 4Si;4 514. :b h [S]K* 
J^^LTUSo PMOS h^>vX^ 4 1 (Dy— hl4. 
MMiiigS3 2a)a3*3g(CgJg|SF*LTfcy. PMOSK 

^>i?x4r4 2a)y-htt. »a'r*S»fta®l»SP2 

3iz^if^^nmm^s A(om:hmizmm^tixi^^o 
aaiaave^ffiifemEE^tcDrpidt*. »ta4 6^ 
NMos h^>e;x^4 5)b<ia^jicsgi*4xrs3y. m 

Tt^So PMOS h^>i/X^ 4 3tt. Bl^aEEV e 

aj*si»ffl h^>i^x^ 3 1 (o^—ht0m\zmmis*i 

[0 0 2 2] -yj. ^*&eMl3]K^2 3(4. PMOS h 
^>i>X^J51, 5 2<t. ;1l#ii*SS5 3. 54it. « 
fits 5 ^r*«fit**i. 3lffit«BS5 3CDg^SeA*«IC 

(4^S<7)5j-:7-t?*y hBff*<isitt>*tTfcy. ^5i-:7-fe'y 
haar^c*:or^sa>a3KM i bA<»*^o i c^bu/c 

ii^fcfclt^St:i-:7-fe'y haEa>ll^^ai:Lrf4. 31 
^ifilsSs 3lcfcUNT. ^i&A:^(cffiffi|-r'5 h^>i;x 

[0 0 2 31 a3§aBEVei:SifeBBE^<7>FBllcl4. PM 
OSh^>vA^51, 5 2&i;gta5 5A<lt^iJIwg«| 
SttTfey. PMOS h^>i?;^$r5 1 0)^— hl4. K 

mm^^3 2(Dihtimizmm^*i. PMosh^ve;;^ 

^5 2(7)y-hf4. /1ISi8«H»5 4a>Ui:^«g|Zgjg|**t 

■ct^^o ai^iiras5 3lzfct^r. ifseA*«B(4PM 

OSh^>i?X^52i:«ta55 t <D}gSlgUfz|$filStt 
rStaS 5<DWSaffvi *<A:^^4x. SgA:^^(::l4 

»EEaevd*<A***irt>^p /Hicigiiisss 3cDai:^ 

[0 0 2 4] ;1IS[liiliiS5 4|CteL^r. I^SKA 

*«B(3(4ai*affVoA^A:^**t. JR«A*5gfcl4PM 
OS h^Vi^X^ 5 1 (D KU-r >aEE3b<A:tl$nTt\ 
-60 /HffittSSS 414. PMOS h^VvX^' 5 1 a> K 
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U-f >®E*^ai*KfiEVo^|^i:(::*^cfc5(3. PMO 
S h^>i^X^4 2 3^i;5 2<Di!lf^M®*fT3o Z.Z 
•e. PMOS h^VvX^i 5 2lCjk*-r*PMOS 
5;X^4 2fl!>y— h-9--<X<DJt3!l<. PMOSh^>i?X 
^ 5 1 fC^t-r^PMOS h^>vX^ 4 1 (Dy— h-9--f 

it. PMOS K^>vX5l 4 2<Z)iftft*ilfflI*fTor. P 
MOS h^>i?X^ 4 1 (D KU-OUff^fflASffV o 

[0 0 2 5] zKo^oummzni^x. mstrnwimm^ 

i>o *-r. a3S©JiSlHlK»2 2icfci^r. PMOSh^ 

4 1 (oy— hi*. mtiMmm h^>i;x^i 3 1 

coy— h<^:^ffiSSI*tlrt^-So ZiOfziiy. PMOSh 
^>i;x^4 1li. ai^flJ^^ h7>vX4J 3 1 ANt>tb 
***L'5m5SEl::ii:«IL/cmsS*PMOS h^>i^X^ 4 
2 ^itLXi3 U> h 5 ^-0^(DA*fi!l h ^>i>X^r $ 
^r-TNMOS 4 4fca3:b-r^o 

[0026] CCOCl^A^t). ai^SUffllffi h ^ > 3 

1 A^t>ai***i-5®2SI::JSi:fcm3St*^«ta4 6(335*1. 
aSiBlEV e *^t>^«^fL4 6 ir J:-&mJEKTLfcmEA< 
PMOS h^>vX^4 3<D>f— KlcAi^SFtt-Sp PM 
OS 4 3A<:i->-r^i:. a3:tl*!l»^ > 

i^X^ 3 1 (Oy- hllff;!»<±#L. ^mBE0»SP2 1 

mmtsti^o saEisiK2/»«saEEisiffisP2 1 ^tmssM 
l8[HlJ»SP2 2^-em$:Krl^s«^(*. m:hmE.vo 

[0 0 2 7] ^iZ^ S»eaiH]KSP2 3(Z*Jl^r. PM 

OS h^>i>;^5r 5 1 (oy-htt. Ui**Jffliffi h^>i?: 

3 ^ (D^—\-t^mmmtstixi^^o :i(otzft>^ p 

MOS h^>vX4» 5 1 I*. aS^SJOffl h^>i?X^ 3 

1 }b>t>a3***t-5a3SfcifcC!iLfcaa£*PMos h^> 

i;x^5 2$:frLT«Si5 5|:ia3:ti-ri»o >1l^li«l§S5 

*mssi o3b^msa>mat(t i c}^jL±izu^t. mt}mm 

3 1 omi^mm^fTOo s®ffisiK2 a^ssbe 
is]»sp2 1 ^^«ffiHiH]Ka52 3 ibr-js^*ixri>^ig 

[0 0 2 8] £S£EIs][»23&^ Hi -e5t-r.fe5i:: 

^mEiHiffiaj2i. as5M®iHjKSP2 2st;s®«ai5i 

ffiSp2 3T*««*ttTt^-&S^I^. S»«aifil»a52 3 



mzm^vm^&U2 2i)<i^mL. ^ms.m&^(Dm:h 
SEvoA^ SJ»«sisiKSB2 3a>:7a>i?:i^lta>:^— 
S»ffaisII»»2 3;b<f^ffl-r-S<*: 
tB:^mEVo}{)<o vic^Sort. tii^Sou 

T;&^t>i±. ;liaii*iS5 3a>A*^:7-fe»:/ hma-ea* 
[oo2 9]*iz. msit. Si a>5^v— i?*>:^lHJK 
7K>3^lH]K3li. ^mE^elK2A^t>A*$*Lfrttav o 

* 1 . sfsizsaLTaj^-r-s^^-v-vTKvT^iHiisse 
1 mmom^SL (i ookHz-iMHz) <z>^p 

i»ffl6 2^. K^P'y^7{i#«^Is]i»»6 2 36xe,A:b* 
p *:/^{i-^C L K L-C^^— v7K>:/Ib1K 

[0 0 3 0] ^-v— i>7K>::^lsl»SP6 1 1*. i^C^StZ) 
FC1, FC2i:. v7K>:^isiKSP6 1 a>ai 

:^=3>7^>-9-i:iif.bt) 01«t. PMOS h^>i>X^)!^^ 
t>>£»:^mi X>r '>^^^SWA 1 , SWA2. m2X-f 
^f"*?^SWB1, SWB2. S3X-f ':/^*^SWC 

•V — V*>::^I5]K^6 1 I*. NMOS h^>i>X^*Nt> 

6 fzjE i: r « y s«j y «x.x ^ s w F * « 

[003 1 ] Si A-f ';/T^TSWA1 , SWA2(D«- 

nzi*. *!i!SiHiKS6 3 A^e.a>$fI«l^i■^s i 

^*lA:^^;K. m2X-r ^v^^^swB 1 . swB2a) 

^•y— hfC(*. «(lfflIlHliSSP6 3Axt,<D©J®<i-^S2 3&<-t 

*t^*LA***t"ri>So »3A-f *>^m^swc 
(D^-hfcii. ftqfflilsJteffle 3 35^P»(DS9»^i•^S3*^A 

KSiJ6 3;&^t><Z)*IIfflI<I-^S4*^A>3**t. «yglxA^ 

•y^swFizr*. SflffliisiKSpe 3A^e»<Dftiiftiji#s6A< 
A:ti$*tTt^^o 

[0 0 3 2] SOffiHUffiSPe 31*. -5?P:y<7ii-^CLK)b< 
/W (High) U^yU*^a6«>«®a-e(*. S!lfflHt-^S 
1, S2. 8 5, S6S-^4x-F*V/\-r U^;UfCL. »JfflI 
<i-^S3, S4*P— (Low) ^K;HzL•CU^^o C 
(Dcfc^J&tfefiSTrli. Si X-r *>^m^SWA 1 , SWA 
2&i;S2A-f y^«^SWB1 , SWB2A<-t*t-e*t 
;i-^LTaS»rJKSlT?fcy. S 3 X< *y ^^^swc. m 

4 A-f •;/5^^^SWD&t/m5X-f '>5^m^SWEA<^ 

"FSV/Flt. S3X-< 'V^^^SWC(zfcl\T-9-:^X h 
U-h^-K (/<'>^y-h) *V— AlC^gl-r'&o C 



(6) 



*#BI 2003-333831 



«-:7^-</<'y^=i>7^>-9-FC 1 , fc2 
[0 0 3 31 $ijffli0B§P6 3li. <?ay^m^c 

i±^o Jl^^§aA^t>^K® bic]i5^-r^*t. m3x-c^:/^m 

^SWE)&<^*L-e*i:!#-:7LTS»rttSI(::3SSo l^^rc. 

ti^*ims.v o a> 1 /2CDmai:i3ts*+tfc**'T?fc 

[0 0 3 4] ^{Z^ »J«Isll»»6 3(*. ^Pry^e-^C 

LKi}<^—iy^Mz^L^Tf)<^oxi}^ih. m^mmt 1^ 

lcSijfflHi-^S2*ti:*>T(fT. 4^filc(zM^Si±^o « 

1, SWB2;b^-€-ti-?tL^>LTSiltt®f37£i:^o 
cT?tt. m2X-r -Vf^^^SWB 1 , SWB2A<-?-tt-f 

^-ry^*>^zi>7^>-9-Fc 1 , F c 2 w-e- 

t^ig^. S4X-r*:'5^«TSWD(DKU-f>aEEI*V— 
XBffcfcy ^il^Z^Ofe-S/j^ m4x-<-;^m^^swD<;> 

S4X^'y^«^SWD(DS^y-f:i— K*^hLT 

[0 0 3 5] msx-r *>^^^F-swc^ztet^r. 

1 a)BffJ:y tVo/2fiTL/cBff(C3a:-5»o -<7>fr 

v-xsEcfcy t*#<<c^A^ wygijix-r ^5^sw 

FfZctoT. m3X>r '>^^^SWC(D-»t3^X hU— h 

[0 0 3 61 SlJffll|HlSSP6 3(i. «gS c IZgJ^ L 

1 X-f *>?^S^SWA 1 , SWA 2A<-e*L-F*t7t->LT 
SattfiSfCJjC^o ttfiidTM*. mi X-f »:/^m^SWA 
1, SWA2&i;S2X-f -y^^m^SWBI , SWB 2 

*v ^S^- s w D & 5 X 5^^^ S W E A<-t*t -Fii, 



[0037] CCDfci^). #:7^-r><*:'^=3>'r>-9-FC 
1, FC20«a«iflllA<A:^3gCP I Nl::}$g|*tt^p 
C<OCi:*^e>. #:7^-r/<*>'2?=i>-r>-9-FC 1 . FC 

2coig®iifloa)Bffi*. ^*i-?4xmEvoa)i . 5j&a> 

ftSStt. ^-^'-yTT^^t^aVT^^-y-Cl omfftBE 
[0 0 3 8] *fc. $«jails]KSP6 3(i. -^P'V^^fi-^C 

^■SWAI, SWA2&i;m2X-<'y^^^SWB 1 , 

swB2*<-€-*i-f*i3*-:7LTjeBTtt«l(33S:So ttffie-r? 
I*. •r'<rox-<*vT^^i*;f :7L. 7'^-r/<*>^=>> 

7^>-9-FC1, FC2I±. ^•w5^7'*>::^=i>7'>-9-c 

1 icB^g^ttl&Lfcfrtf). 3tmaBE;b<aaVo(D1 /2 
a)BBE<feyt,«TLrt>-5o 

[0 0 3 9] *rc. *J<ailE]»SP6 3(i. -i^P v-J^m-^C 
LKA<y\-r U'<;Hwli:-^J::3b<-:3rA^t>. m^^H t 3^ 

i::®jfflni-^s 4*a:*»T(f^«b^rz®jffli{i-^s 5&r;s 

S 5 X -< V s w E > L r ®5ittffi \z 

jS^o ^y^xx-f *:/^SWFtt. S3X^*V^ 

^^swca>i^::^x h u- K^- v— xiz}sig|-r 

[0 0 4 0] ttSf "Ctt. »4X^«V^«^SWD&i; 

m5x^-y^^^swEA<^*L^ix^>-r'Sci:-e. :7 
^>ry<»v ^ n >7^>-9- F C 1 a>lg«Efigi±«£ V o 
Sfffc^c^fca^. 3frfc:;^-f/^->^3>^>-9-FCi <D 
<Sms<lliV o/2 Jcy^^ii^L^t^mBEtz^Sr-Sp ^tr. 

:7^-</<'>^3>7^>-9-FC2i±. «a£Efig(iSifeas 
icft^fc^^). j3&iciaaEfi!ii*v o/2 cty tiJ^L<£t^a 

-xaffi*KLx>r>aecfcy^<)S:-sfcir). m3x^'y 
5^^^=^swca>-y-:?x hu—hy— hf*. «jyaxx< 

■cffijgi*;tx. m3x-r »:;^^^^swc(D«-§^^^:^-- 
K^Ccfc-5MJaasS(Da6^*l»ih■ri)^:^^ftlc. -9-3fXK 

[004 11 *IJiaiIn3KSP6 3li. «8lffCM5^L 

r35»>t,ms^rp1t 4S(c©j»<i-^s3*:i*»T(f"C. 

3 x-r v^^^SWC A<;i-> LT#JlsK^(z>5:^o 
[0 0 4 2] ^■v-i>?K>:^lilKffl6 1 Ji. SBElslB 

2 A * * it ^ aSE V o -e J±»6<jSa<D*# t ^ 3 > 7^ 
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1 X>r »:/^^^SWA 1 , SWA2. ^2X-r*>^^^ 
SWB1, SWB2. mSX-f -y^^^SWC. 

[0 0 4 31 *mi <z)iiJ6a>j^ffii f-fcit^a 

Stt*SIsljS(i. ^v-i>7tf>::^iHlS3CDA:tia2li»:Lr 
S®EIs]iS2${ii^. ^SmBEIe]»2(cli3g«i|®[5]KfflJ 
22*fi|xi>Zi:l::J:y. S^ASSS 

^•V-i^/-K>3flB]K3(Dtii:feagC POUT 

£«EEIi]j»2 l=9S»^aisI%S9 2 3 ^Ztiz^ 
y. mi X-f •;;^«^SWA 1 , SWA2. m2X-f*y 
^^:F-SWB1, SWB 2. B3X-< ^^/f'^TSWC. 

Sa£Eiaj»2a)ai*®J(Blffl h^>i?X^3 1 ^**B3g 

[0 0 4 4] mztommoi^m- mum^ ommoMm 

IelffiaJ6 1 cD^x^->5^^^^liMOS h^VvX^t?:^ 

m2X-r -^^^^SWBI ^m4X-f ^y^^^^ 

swDfzi*. B5a>^ia'rf^-rcfc5<cS^y-r:i-— KD 
1 &i;d 2*<?^i£LTj^^**tTi^^o ca>fcto. ais 
1 1 3b<SS&L/cig^^(c33tNr. 5^-v-i>?K>::^ll»3 

a>a3*a8CPOUTA<S16aBEfZ)Sofc^#Tf*. 
fflHl^ 2 3&^ t> tb :^ BEE V o ;5)^A :^ ^ fc y S^y-f ^ 
-KD 1 &i;D2*^LTB3S3b<3S*t^c 
[0 0 4 5] Z<DC:^:A^C,, ^^gS^fipCifcrt^SBEE 

iH)»2<Dai*Bevoii. m^^^:t—\^D^(DmyD[^ 

BBEV F 1 itS^^r^:^-— KD 2CD|Il:&fRiaSV F 2 
^JtagCLfcBEl::. Si»B5£x (r f 1 +R F 2 

aei)-r?sai**L*BEE*j!iDxf=Bffrc)sy. zvmm 
1 omatStt«»r-35y. rf 2{tm±^^:t—i^o2 

|p] K 2 (D ai :^ B V o C (D cfc 3 * B E ^ T* L -S T 

•rso -tc-u. s»«a(siKai2 3«^siifc«)5xi±5»fc 

a?5S»^l3SBEEIsl»2 0a3:^BEEVo$o V 

ta>i^K^a>m2(omma>f^mti'^o 
[0 0 4 6] melt. ^%BM(Dm2<omm(omm\zts\f 



m^^^mr^tmzm^ tcD^i^j^o^mmr^o me 

T t ^-V— i^7K>:^lHlJS3 a)ttJ*«SC P O U T t 

$11® SfT 3 X -f ^ > y iHiK 7 o ^ggrt c: <!: IC y . 
C*ilc^oT. 01 (DBMttJ&Ielffil ^BagttJSEISl 

[0047] x-<*:/^>yi5]S7 01*. 5^-v-i?7K>::^ 
lHi»3a>A*Scp I NA^^ai*^cpouTa):^(Ri*< 
J: 3 lw^-V-i?7K>:/lHliS3 (clfe^urcgg! 
SF*tfz5r-r*-K7 1 A^t.>S:«o ftfe. y>f:*— K7 1 

ycMOS h^>i^X^T*J^^-r'5«fc3l::L-CtJ:<. ^ 

Ka)i^tt ^^-r s isiB-e jK^-r 4 3 l -c t .t 
[0 0 4 8] ^^f-^>7t^>zf^m3a>mtlms.i)^. 

V-v7K>^lHll»3a)A*Bff-C?fcSSBais]l»2<DttS 
:^3BffVoJ:y ^^iSTLfclg'&li. y>r:^-K7l$:fr 
LrB3£;&^3it*t. v7K>:^lHlffi3(DA:taBff<l:ai 
:tiBH^a>M3&M^* 3 3 l::-r ^ 

Z.tX. X>r^^>^IslK7 Ol*. aj*ffliCPOUTA< 
O V^T-iSTLfc^^l-. ^aElHlK2(7)i±S*BBEV o 
to Vjaffl*T*«T$-y:SC<tA<-C#^o CCOfcto. S 
B£le]l»2 2 3 $W^lcffir)b^i^^ C 

[0 0 4 9] -rtj:t>t>. "x7K>7flHl»3a)a3:^a 
SA^ Sf^A'— i^TKvz^lsllSsc^A^Bff-efc'SSBE 
Ial^2(;)ai*BffVocfcy ty-f :*---K7 1 ODIH^IrIB 
ffVF7 1 JaJi«TLfcii'&f*. '$f-<;r-K7 1 

"T-So :L(Dfztb. ^^—-j7^>zfm&3(omtimcpo 
i^BBEvoii^-r^— K7 1 (Dmyji^mKv F 7 i y-fit 

ir^^fcto. S«ftgIaIKSP2 3A<f^aLSBffIs]j&2 
A>P>*:#5S:a35*^3S*Liait-Sci:SR&jt-r-So ^Cfc. ^ 

-T/t— K7 1 ckyjIl:^^q]affa)/^^l^iy3 
A'jr^^:t~K^fiE^-r^::*blCcfcy. Mr^SJ^ftg 

IP1K32 3COffll^3b<^<>Sy. m*SgCPOUT/)<Sife 
B£r3S$SLfciSlc^ £BEl5]j£2;£»^ib>ttA$:K^B^ 

[0 0 5 0] mi it. *«g^a>S2a>siJ6a>}^fi§i::33tt 

«aiiftt&[il»<O«&(O0i|$^Lfr@-^ft«, 3&r^^ 0 7 

§i0j^^BS-r'5t^i::06.t(D4e3a^<oj^ift^-rSo 0 
1. i3>/<u-^8 2. saff«^isiK8 3. &i;«gt 

8 4. 8 5T*m«*tLTfcy. K7 1 (Df^t^y 

fZNMOS h^>i^X^^ 8 1 ^ffi^L. 5^-^ — i?7K>:>' 
lsllS3(DHJ*aEr=:»LTNMOS h^>i>X^ 8 1 A< 
^ >*r ^ BEE * ff it fCfg^ T ^ ^ <*: 3 L o 
[005 1] X-< 'y5^>yiHlffi8 OfZfetx-C. ^-V — 
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7\^>':f^&3(DXt}tSCP I Ni:ai*ffiCPOUT(DM 
fiSlCNMOS 8 1 NMOSH 

^>i>;^^8 1 (oy— h u—di 8 2<Dmt}mz 

S«S*lTl^*• UJ*«CPOUT^»lfeBffi: 
OPa^Irl*. Sta8 4<bSSL8 5CDS^JlHlKA<ffiSS$*t. 
2;7K>:^lHlK3(Z)ai*SE$Sta8 4, 8 5-e^i^ 

E«^lHlK8 3A>t,(D^mEV r 1 A^A^^n. ^Bffi 

[O0 5 2] ca)j:a*1ll«icfciAr. mts^cpou 

TCDBEA<«TLT. «tit8 4&i; 8 5 L/iiBff 
3&^SSffV r 1 <fcy 5S -Si:. =1>/<U-5I8 2 

MOS h^>vX^ 8 1 3&<:i->-r-5o X-f 
•y^>^0»8Ol*. Tv-i;7K>:^lHlK3(Dttl*aSc 
pouT}&<^3^Lfc*h^rc. ^BSiE]S2a>ai^«ev 

[0053] CCt:. S7a)NMOS 8 1 

m^OS«EESA*-r-&<fc3(wLTtcfc 

It. a8a>cfc3ic?s:-Sp TSfc. ig8-e(i. mitmci, 

<f|ll»8 0l*. NMOS h^>i^X^i8 1 
lHl»8 7i:r*«^S*l.Ti3y. SBff«^IsJ[»8 7l*W 
Sa)SBEEV r 2 ^^j?KL-CNMOS h^>i>X^ 8 1 
(OV—hlzmjD-tho ^®eVr2tt. ^mffl5l»2(D 

3gCPOUTa)BEEA<«TLT^mSV r 2cfcy 
<35:-5i:. NMOS h^>i?X^ 8 1 f*:i->-r«»o 
[0 0 5 4] Z(D^^\Z^ *S2a)lllSC0J^S§(CfcIt-S 

BHitttelslKf*. til:tiiffiCPOUT*<SifeafflcSi»* 
*ifzt^\z^ SBaisliS2a)aj:^ttEVo*«T*i±S 

SBffilHll»2 €»*#^i:B55*^2a*i^S^t?S:t^ J: 5 ("f ^ 
[0 0 5 5] m2a)||ffiO}^^rMi. ^0^^5>*^ 

y-\?>-r<-r-5/cd^>. x-r»y^>^!Hi»$5^^~v?7K>:^ 

[o o 5 6] 



(7>Bai«J&lilKf^J:*tli. iiaiBaitTv-v7K>3f|n) 

^^-v!l^>:^[HlKf::**J5:SgAB353b<at*i-5C<!: 
B35#»a>:*:#l^';— K'7-f-\'l|*<:f:M^'S:y. I 
::^Ielffia)£ti*®lzS^^;a/i:m?5A<glfeBffl3S$&L/c 

^ ^cD^-v- v?7K>:^isiKic«-r-5jiB3a«a*Rrtgiw 

[0 0 5 7] ^fc. 5^-V-i>7K>ZflHll»(Da3*SSf3Sfi| 

ts*ifznm<m^mBE\zmmLfzt^{z^ ^a^--J7^> 
^^mmzi^mt^'^^zt^^x^. 5^-v-v7K>3^[piK 

[0 0 5 8] mi*6<ifcii. v^><f^^^^^7|— 
\^i}^i^t3:^^oizLfzZtt)^P>. mm^mmx*. nmm. 
^miz&m^M»<D&m%mm&mmmzi^mis'^^ 

[0 0 5 9] *fc. X-f-:^5^>^|HlKS3&^^-f;i— K 

i:*^t>. ^•V-v7K>:^lHlKCDffl*affiA^ffiifeBff(::S$S 
Lfc^^tc. ^BHlHlKOSii8^aiU»»*cfey*af:: 

[0O6O] ^■^-i;?K>::^lHlK(Z>ffi*BS*tt 

Ba)til:tiaE*MlciST*1±-&CtA<r*^-5it^[c. h 

BEE^ff ^(clSS-r ^ - ^ t'^X ^ -So 
[006 1] ^fc. ^-v— v7K>::^Is]Ka>ffi:^33s8;b<Sti^ 
affl^SSS* tLtc4: ^a)£aSIellS(7)tB:^aEEJ: y 

^ h^>vX^^<DM^^^i^A*ffi^cai:t|•r-5)<*:3^::L 
fco coCitA^t*. ffi*>S:lilKT*. 5^-v~v7K>::^lHlK 
a)tB*«3b<ftl6aafcS»Lfc^#lc. SBfflsI^oai 
:tias*Mr::«T*i±^ctAtTf#-S, 
[li3®<7)®m'5:lttB^] 

[iai ] *^^<omi <oiiffi(^j^®fzfcit^aai«i$& 

Esl jSa>0!I $ ^ L frSBSa) ^ n ^ ^ a & ^ . 
[@ 2 ] B 1 oaSSSllRllHlffiSP 2 2 a>!bf^«$^ L/i: 

[B 3 ] S 1 (DS^^SIslSS? 2 3 O^^m^yh L/= 
BTJfc-So 

[@4] @i (DB^«ys[°iiSS92 2&t;s»es[°ijs 
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aj2 3 i)<mzj^m Ltzm^omi^m^Tr: Lfcmx*&^o 
iHi»a)«y * 5^ L sjBSo :f p ^ n r* fe ^ o 
lH]ffia>tea)^ L fcffiJBSO) p ^ T* -So 

[B1 O] «£3l^Cr>mM«lg[53%a>«&<D0!l$^Lfc{BlK 
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